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1
.
Intr odu ctio n
cloudis a nimpo rta nt c o mponent for glob ala nd 1(妃alcl血 ate . Its distributio nla nd
v ariation expre s s a nitegr ation ofatm o spheric c o nditio n s･ Cloud al畠O dir ectly affects to
lo c alclim ate thro ughr adiativ epro ce s s. F in alpu rpo s e ofthe pre sent studyis to estim ate
r adiativ eflu x at the s u rfa c efrom geostatio n a ry m ete o rolglC als atelhte im ages･ Ditlr nal
v ariatio n ofr adiativ eflu xha slarge a mplitude. H e n c eitisim po rta nt to m ake n atu r e of the
v a riatio n ofclo uds cle ar.
In the pr es e nt study, 1 ho u rly clo ud c o v erdata, which iB prC C e SS ed from G M S
･5
(Ge o statio n a ryM ete orologic al Satellite)of Japan M ete o rolgical Age n cy,isintrodu ced･ As
fa mou s clo ud data s et, ISC CP (Inte rn atio nal Satenite Cloud Clim atology Project)is
distribut ing glob al 3 hou rlydata ･ Ho w ev e ritis m o r e v alu able to pr odu ce 1hou rlydata･
bec a u s ein co ming s ola r r adiation cha nge squickly･ An d the ambiguity ofplu sminus l15
ho u ris ofte nin s uffic e ntfor mete o rolgicalre 8 e a rCh o nlo ealphen o m e n o n･
2. D ata anda n alyslS
GMS･5im age data is re c eiv ed atln stituteforlndu stri al Scie n c e s, Univ ersity of Tokyo･
andis pr ∝ es s ed by Prof. Ki knchiatI(o chiUTliv e rsity･ OnlylO･5
- 11･5 micr om ete rin fra red
window chaTl n elis ､lS ed fo rthe pr e s ent study, tho ughG M S･5 ha s3 infr a red cha n n els,
bec aus ethis wo rk will be e xte ndto thep.a stdata ofGM S
･3 a nd GMS14, which hav eo nlyo n e
infr a r edchan nel.
Tw ofo r m atsfor G M S･5 data a r e u s ed in the pre s ent study, be c a u s ethedatahadbe en
s uppliedte mpo ral1y with difEerentfo r m at･ Onefor m atc o v e rsfr o m70 degre eN 70degr e eE
to 70 degr e eS150 degre eW(140squ a r edegre e), the othe risfr o m60 degre eN 80 degr e eE
to 6 0d喝 r e eS 160 degr e eW (120 squ a r edegr e e). This data al日0 includes so m e
geom etrieal defor m atio n s･ The s e situ atiorLSwi ll be impro ved s oo n･ Pr of･ Kiku chiha s
r ele asedc orr ected data r ec e ntly.
NCEPre a naly由 data is u s ed forde ciding air te mper atu re s at 400 hPa a nd700 hPa,
that is pr odu c ed by U SNatio n al Center fo r Environ mentPredictio n･ Itis ha ndled by
Mr.Sinpo atUniv er sity ofTokyo inJapa n.
Northe rn he misphe re w e ekly B n O W c o v er a nds e aic e e xte ntis als oused, thatis S upplied
- 81 -
byU SNational Sn ow and lce I)ata Ce nte r.
As clo ud dete rmin atio n m ethod, follo wing pr o c edu r e s a r e applied･ This m ethod iB
almo st s a m e with infr a r edpa rt ofISC C Pcloud dete ctio n(Ro s so w and Ga rder, 1993)･ T he
stage s a r e c o mpo s edof 3steps.
a ･ picking up cle a r sky pixels from tempor ala ndspatialv a riation an alysis
T he pixelis c ompared with su r r o､lnding pix els in the s am e day a nd also c o mpa r ed
with s aTn epix el inthedaybefo r e a ndafter.
b. Sc r e e nig clea r sky pix els a nd decidiElg Cle ar sky r adiatio nte mpe r atu re･
The e xtr e m elylo w v alu e日 a r e r eje cted. Ifa v eraged cle a r sky r adiatio nte mpe r atllr efo r
B o 血 etim e se rie 日is to olo w e rtha n m a xim a ofthe m, the a v e r age is c o nta minated by cloud
pix els. ln s u ch c a s e, m a 血 ais u sed a s cle ar skyte mpe r atu r e withs o m e n egativ ebia s･ The
bia s e sbelo ngs tO Sllrfa e e c onditio n s, open s e a, s e aic e, highland, s n o w, a nd otherland
c ov ers. The cle a rsky r adiatio nte mpe ratu r eisdecidede v e ry 5days atev eryhou r･
c. Co mpa ri nge a chpix eh with the cle a r 畠ky radiation tem pe ratu r e･
Ifr adiatio nte mpe ratu r e ofapixelis to olow e rtha n the cle a r sky r adi atio nte mpe ratu r e,
it isde cideda s clo udy pi3(el. The thre8hold belo ngs to s u rfa ce c o nditio n s a s abov e1
3. Re sults
a . Ge ogr aphycal distributio n ofclo udco v er a ndcle a r sky r adiatio nte mpe r.
atu re
Fig. 1 sllOWS thatdl Btributio n s oftotalclo udc ov er e a ch s ea so n. In So uth- e a stA8ia, cloud
a ctivityis m ostpr o mine nt. ITCZ(Inte rtropicalc o n v e rge n c e 2;On eS)are also cle a rly s e e n･
Co ntr a stbetw e e n s u m m e r a nd w ite ris re m a rkable o nthe Asian continent. Cloudsdu eto
colds e rge is domin a nt n e ar Japan isla nds o n winte r. Cloud stays o nSichu a nba sin
thr o ughtheye ar.
Se co ndly, clo udpix els a re cla s sified byits radiatio nte mpe r atu r e, al tho ughbroken cloud,
cir ru s, br m u ch w ate r v apo rin tropic alr egio n m ay m ake e rr o r, The radiation tem pe ratu re s
a r edivi ded into3 laye rs;thelo wlayerisbelo w700 hPa, the middle ayeris abo v e700h Pa
a nd belo w4 0 h Pa, and thehigh1ayeri8 abo v e･400hPa. A血 tem peratu re at40 0h Pa a nd
700hPa a r egiv e nby clirn atolog yofNCEP re an aly由sdata . Thefigu r e s ofe a ch lev els a re
n otsl10 W n.
In thehigh1ayer,ITCZ a nd Polarfro nta re sho w n cle a rlythr o ughtheye ar. Conv ectional
ba nd e xtendsfrom the Asian Contin ent toJapa nlsla nds inJ uly. In mi ddlelayer,itshould
n oted that som e parts ofthelayeris co v e r ed by clo uds inthehigh1aye r. Therefore, s om e
a r e alo oksles s cloud c ov er than realcondition . Clo ud c ov er s o nSichu a nba sin are cle arly
sho w nthr oughtheye ar. In thelo wlayer. clo ud co v er sho w sla rge c o ntra stbetw e en o c e an
a nd la nd. M ore strict thr e shold w as appliedtoland a r e atha n oc e an are a, therefo re the
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r es ultsho w sfew e r cloudc o v e rinla nd a r ea ･ IS C CP r es ults sho w v ery simna rpatte r n. This
proble m n ay indu c eu n n aturalr adiatio nb ala n c ebetw e e nlanda ndo c e a n.
Thirdly, cle a r sky r adiatio nte mpe r atu r e m ap w a s cr e at d. This丘gur ei8 nわtsho w n. This
m ap c o mpo s edofre stofallthepixels witho utclo udy o n e s. Itdo e s n ot include o nlytru e cle a r
piヱel, but m ay include cloudy pixels which w e r e n otdiscrim inated as clou d. For example,
c o n v e ctionalare ainthebay ofBengalsho w sto olo wte mpe r atll r e n e a r260 aa s clear sky.
An dw ate r v apo r abso rptio n a nddec r e a siJlg Stlrfac e emiBSivity m ay m akela rge effe cts tothe
tem per atu r e. The r efor e, edge ofthe m ap sho w slow e r value than the ce nte r. Eo w ev e rit
Sho uld be n oted her ethat the s efigu r e s c a n sho wla rge s e a so nalv a riatio ns on the c o ntine nts
a nd s m allv a riatio n s o nthe cN3 e a n. It m ea n sthis m ap c a nbe u s ed a s ak in dof inde xof
Su rfa c ete mpe r at,u r e.
b. Diu rnalvariation s ofclotldc o v er and dle ar skyte mperatu re
Diu rnalvariatio n sOfcloudc overs andcle ar sky radiation te m】)eratlユre are de scribed
at4r egion s. T he s eregio ns a re M ongolare a a semi･ aridstlrface(38NIOOE･43NllOE),
the No rthw e ste rn Pa cific as o c ea n stl rface(35N150E･40N160E), Hua･ Beipla n e & s
vegetated stlrface(32 Nl14E･37Nl 17E), andAll 白tr alian dese rt(.18S130E･23S140 E)_
In Mo ngol a r e a, di一打 nalv ariatio n 白 Oftotal clo ud c o v e r sho w peaks ､in after no on in
e v e ry s e a so n s. The 白epe aks a re affe cted fr o m clo udc ov e r sin thelo wlaye r. The re a so n
isde riv edto be effe ctsfr o mdiu r nalv a riatio n ofv e rticalBtrtlCtu r eOf airte mpe rattu e
pr ofile, and the tendency is als o ce rti&ed in IS CGP data, In daytim e, the 8tLrfa c e
tem perattlreishighe rtha nthatin n lght, SOit m ake s cloud a.ete ction e a sier, Ho w e v e r,
in July, totalvariation inclllde scloud in thehigh laye r. Thehigh layer clo ud ha母 peak
in the e v e ni g.
In the No rthw e ste r nPa cinc, the v ariatio n s ofclo tld cov e r are very Stable. In April,
clo ud in thehigh1ayerisde c r ea由 噂in m o r ni g a nd in c rea singin afte rnoon . Su m m e r
depres sio nin J uly m aybe c au sed fr o m migration ofthe e xtr a-tropical high･
Fig. 2 sho w sthediu r nalvariation s ofclotld c o v e r atHtla･ Beipla ne. T he v ariations
a re v ery stable in J山y. T he variatio n sh thelo wlev el ha ve m a xim u min afte rno on in
the other se a son s. The s e皿 aXim 11 m a r e C O n Side r edtobe s a m e cas elike Mo ngol. Diu rnal
v ariation oftDtalcloudcov e rin Ja n ll a ryis char a cteristic. The v ariation in the middle
layerle ads the totalv ariation . In April, the high1aye r sh6wB few er cloud c o v e rin early
m o r ni g. In October, the totalv a riatio nincr ea se sin afte r n o o n, and m ore re m arkably
in e v e n l ng, Whilethelo wlaye rdo e s n otcontribllte .
In Au str alia nde s e rt, thediu rnalv a riatio nin Jan uaryiB V e ry r e m a rkablein thelo w
laye r. Depre s sion of cloud c o v er in the middle laye rin daytim e m ay e mpha sis to
in c r e a s e clolldc overin thelo wlayer. In Aprilthe r eiB alsothedepr e s sio n. While, the r e
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lo oks re ally no clo ud in J11y.
For cle a r sky r adiatio ntem pe r atu re, din r n alv ariatio n sin e a ch Seas o n s Were als o
de scribedlike clotld co v e r. In the No rthw e ster nPa cific, the dill rn alv ariation ofclea r
sky r adiatio n t8 mpe rattlr eis v ery stable･ T he v a riation ha s m axim -1 min e a rly
afte m o o nand stable mi mim lユm in 6 . 7 o
'
clo ck atlo caltim ein Australian De sert
thr ol唱hthe ye a r･ Wh ile T he v ariation in Mo ngol as s emi arida re aha s m axim u min
e a rly afte r n o o n a nd mi min u mthr o ughthe night･ T he v ariationin Hlla-Beipla n e sho w s
diffe r e ntv ariatio n sbetw e en stl m m e r a nd other s e a sons .In Jtlyitlo oks 鈍ablelikethat
in the o c e a n
フ
a nd in othe r s e a s o n sitisli ke that in M o ngol､ It is de rivedthat m llCh
pre cipitatio n in Jtly a nd vegetation oppo s ed to cha nge the stl rfa c ete 血l)erattlre
quickly.
4. Co n cluding r e marks
Hourly clo ud data se tfro m GMS-5im age sis produ c ed･ T his data s et
■
show 白
distribution and v ariatio nofclo ud co v e rin the middlelaye r a ndthe high1a5,er w ell.
T he clo udc o v e rin thelo wlayer stillre m ain sproble m . T his pr oble m sholld be solvedin
o rde rto tLS eth is data fo r r adiatio n e stim ation . Ho u rly cha nged thre shold･for clo ud
dete r min atio n m ayin pr o v ethe proble m .
Regio nal de scriptio n abolltdiu r n alv a riatio n ofclotld cover and cle a r sky r adiatio n
te mpe r atu r ealso Sho w sinte r e stingpr opertie s. P hysicalexplan ation sho uld be giv e n
fro m further studie s.
To extend this an alysis tO lo nge rterm including G M S13 a nd G MS･4 willsho w
regio nalprope rties ofinte p a n n lla v ariatio n s ofcloudco v e r.
The pr oductofcloudco versin thepr e se ntstudy willope nto publicin n e a rfutllre.
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Fig･ 1･ Totalcloud c?vcr of(a)Jan u a ry,O) Febu rary,(c)July,
and(d)Octobe r.
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